ABSTRACT. Cereal crops that have rigid non-cellulose components in the cell wall tissues of leaves and high starch and protein content in grains face limitations in DNA extraction. Advanced molecular genetic techniques such as mapping and marker-assisted selection programs require pure and quick DNA extraction. In this study, we developed methods for isolating high-quality genomic DNA from leaves and seeds of major cereal crops with minor modifications. DNA yields ranged from 300 to 1800 ng for 0.01 g seed or leaf tissue.
INTRODUCTION
All cereals that belong to the monocot family have leaves with major sclarenchyma tissues and high seed protein and starch content. The world's top three cereals ranked on the basis of monetary value are rice, followed by wheat and corn. Pure and rapid DNA extraction is a pre-requisite step for the most advanced techniques such as genetic mapping, fingerprinting, marker-assisted selection, and nowadays for checking the authencity/adulteration of exported cereal varieties. The extraction of high-quality DNA from plant tissue is lengthy, arduous and costly because of the multiple steps (Kang et al., 1998; Paris and Carter, 2000; Kasajima et al., 2004; Xin et al., 2005; Allen et al., 2006; Bashalkhanov and Rajora, 2008) . Most of the purposed methods for DNA extraction are in one way or another modified versions of hexadecyltrimethylammonium bromide (CTAB) extraction (Murray and Thompson, 1980) having some crop-to-crop limitations and varying in time and cost. The main cause of diversity and modification in CTAB protocol is the composition of cell walls and intra-and extra-cellular components. CTAB is a cationic surfactant providing a buffer solution for dissociation and selective precipitation of DNA from histone proteins (Allen et al., 2006) . Monocot plant cell walls have a unique structure (Aohara et al., 2009) . Lignification of cereal cell walls makes degradation difficult, which results in restricted DNA extraction. Depending upon the availability of the tissues we have standardized simple and modified methods for cereal DNA extraction from seeds as well as leaf tissues.
MATERIAL AND METHODS
Total genomic DNA was extracted from dried seeds and leaf tissues, which appear to reduce extraction costs, and time and labor used in extracting DNA from seedling samples. 
Reagents and solutions

Procedure
For cereal seeds
Remove seed coat and grind individual seeds from each sample with a mortar and pestle. Place 0.01 g sample seed powder in separate microcentrifuge tubes (1.5 mL).
DNA extraction from cereal seeds and leaf tissues Add 400 µL extraction buffer solution and incubate at 65°C for 30 min.
For cereal leaves
Place 0.01 g surface sterilized finely ground leaf tissues in 500 µL extraction buffer. Place 400 µL leaf extract into microcentrifuge tube (1.5 mL).
Common steps
Add 500 µL phenol:chloroform:isoamyl alcohol (25:24:1) and mix vigorously through inversion for 8-10 min. Centrifuge at 12,000 rpm for 10 min at 4°C and transfer supernatant to new tubes.
Add ⅔ volume ice-cold isopropanol and incubate tubes at room temperature for 10 min to precipitate DNA.
Centrifuge at 12,000 rpm for 5 min and remove supernatant. Wash DNA pellet with 70% ethanol (500 µL). Centrifuge at 12,000 rpm for 5 min at room temperature and pour off 70% ethanol.
Remove RNA by adding 1 µL RNase (10 mg/mL) and incubate at 37°C for 30 min. Add 50 µL 3 M sodium acetate and let sit for 10 min. Precipitate purified DNA by centrifugation at 12,000 rpm with 500 µL 70% ethanol for 10 min at 4°C. Dry pellet to completely remove ethanol residues and dissolve in 100 µL TE buffer and store at 4°C.
RESULTS AND DISCUSSION
DNA concentration and purity of each sample was determined spectrophotometrically at a wavelength of 260 and 280 nm using a NanoDrop ND-1000 Spectrophotometer. The ratio between absorbance at 260 and 280 nm (260/280) was used to estimate DNA purity. DNA of each sample was diluted to a working concentration of 20 ng/µL for polymerase chain reaction (PCR) analysis. A ratio of absorbance at 260 to 280 nm of 1.93 to 2.27 indicated insignificant levels of contaminating proteins and polysaccharides. Most authors use liquid nitrogen or freeze-drying for primary extraction (Cota-Sanchez et al., 2006; Allen et al., 2006) but in this method we extracted quality DNA without the use of liquid nitrogen. A number of PCR-based techniques were used to verify the DNA quality and the effect of contaminants on PCR. Simple sequence repeats (SSRs), or microsatellites, are most suited to routine application in high-throughput molecular genetic analyses, such as breeding programs and gene mapping (Pervaiz et al., 2010a) . In this technique, we used both specific as well as random amplification by using microsatellite and RAPD markers. OPA-09 was used to check the quality of the DNA in three cereal crop lines (15 rice varieties, 10 wheat and 10 maize). No blank lane was observed, which confirms high-quality and the specific required quantity of DNA (Figure 1 ). Random amplification is highly affected by the quality and quantity of the DNA (Pervaiz et al., 2010b) . Optimal DNA concentration required for a standard random amplification is 20-30 ng (Figure 2A-C) . 
